We describe two simple, rapid, and sensitive gas-chromatographic methods. One is for determining 3-hydroxybutyrate and lactate in plasma, the other for determining 3-hydroxybutyrate in perchloric acid extracts of blood. Samples are purified by adsorption onto graphitized carbon black (Carbopak B). After desorption, the two hydroxyacids are gaschromatographically measured. 
tyrate in perchloric acid extracts of blood. Samples are purified by adsorption onto graphitized carbon black (Carbopak B). After desorption, the two hydroxyacids are gaschromatographically measured. Chromatography is on Carbopack B/polyethylene glycol (Mr 20 000)/trimesic acid, 94.4/ 4.8/0.8 by weight. A series of determinations of 3-hydroxybutyrate in whole blood from 15 subjects gave a mean of 59 (SD 46) prnol/L, with 97.8% analytical recovery (range 94.4-101.8%). In 15 plasma samples, we determined a mean value for 3-hydroxybutyrate of 62 (SD 72) mol/L, with an analytical recovery of 96.4% (range 93.5-97.6%) and a mean value for lactate of 0.99 (SD 0.55) mmol/L, with an analytical recovery of 92.0 (range 91. 3 
Materials and Methods

Materials.
We obtained blood specimens and inject 2.6 L of the purified sample onto the GC column.
Procedure for assay of3-hydroxybutyrate
and lactate assay in blood plasma. Place 0.5 mL of a free-flowing blood sample in a tube containing sodium fluoride (1 g/L). Centrifuge the specimen (1800 X g) for 10 mm at 4 #{176}C and remove the plasma immediately.
To 150 jL of it add 10 L of 2-hydroxyisobutyrate (15.3 mmol/L) and 10 L of HCI (6 moll L) in water. Prepare the purification column as described above, but use formic acid (2.7 molIL) to suspend the carbon particles and in the packing procedure. Pass plasma through the column and use water containing formic acid (2.7 molIL) and oxalic acid (0.2 mol/L) to elute the hydroxyacids from the column. Discard the first 0.5 mL, collect the next 0.45 mL, and inject 2.6 L of it onto the GC column.
Calculations.
To calculate the concentrations of lactate and 3-hydroxybutyrate in plasma and whole-blood samples, compare the peak heights of each hydroxyacid to those for a Under these conditions, even 2-hydroxyisobutyric acid was desorbed from Carbopack, its elution curve overlapping those of the other two hydroxyacids.
This permitted us to add the internal standard to plasma samples before the purification step.
The same procedure used for plasma could not be followed when perchioric acid extracts were submitted to analysis. In this case, the formic acid solution caused hydroxyacids to be eluted from the purification column together with perchloric acid. When heated to the temperature of the injection port, perchloric acid rapidly deteriorates GC columns. Substitution of 0.2 mol/L oxalic acid as solvent was effective in retarding elution of 3-hydroxybutyric acid with respect to perchloric acid. However, both lactic and 2-hydroxyisobutyric acids were still eluted together with perchloric acid. Perchloric acid extracts
3-HB 56
= 15 for each ly higher than the mean value for insulin-dependent diabetics (12) . Figure 1 depicts a typical gas-chromatographic trace for a plasma with a 3-hydroxybutyrate concentration in the lowest part of the range.
Precision.
We assessed the precision of the method by dividing a plasma sample into four aliquots and supplementing three of them with known, increasing amounts of both lactate and 3-hydroxybutyrate.
Each aliquot of plasma was assayed six times. The results are shown in Table 2 . The CVs at increasing concentrations of lactate were 3.2, 2.1, 1.6, and 1.4%, respectively; for 3-hydroxybutyrate they were 4.9, 3.7, 2.8, and 2.0%, respectively.
Accuracy. When a GC method is used, errors can result from incomplete elution of analytes introduced onto the GC column and the presence in a final sample of compounds having the same retention time as that of the substances to be determined.
To check this, we repeatedly injected several calibrated test solutions of lactic and 3-hydroxybutyric acids containing 2-hydroxyisobutyric acid as internal standard. The relation between relative peak heights and concentrations of the two hydroxyacids was linear between about 0.02 and 1.5 mmol/L.
The chromatographic trace obtained by injecting aliquots of the liquid phases used to desorb hydroxyacids from the purification column did not reveal peaks that would overlap those for lactate, 3-hydroxybutyrate, or the internal standard.
Of the components of blood, under the conditions used to isolate the hydroxyacids of interest only 2-hydroxybutyric and glycolic acids were considered as potential interfering compounds, although glycolic acid was eluted before lactic acid and 2-hydroxybutyric acid was eluted after 3-hydroxybutyric acid. 2-Hydroxyisobutyric acid was chosen as internal standard, because it is present in blood in negligible concentrations.
Storage. 
